Oxygen com~mpte'on and active ~WI..S$UW~ in sefiurated renal tubules. Am. J. Physiol. 203 (2) : 1962.-A method for the separation of intact viable cells from rabbit renal cortex has been developed. Separation is achieved by treatment of the excised kidney with the proteolytic enzyme collagenase. The resultant suspension consists principally of short lengths of proximal tubules. Survival of the tissues is indicated by maintenance of oxygen consumption, PAH uptake, and electrolyte composition. Since, in contrast to renal cortical slices, the cells in the tubule suspension are bathed directly by a solution of uniform composition, there is more rapid accumulation of PAH and a higher rate of oxygen consumption in this preparation than in slices. The technique affords a method for the direct measurement of fluxes across membranes of kidney cells. and mixed by gentle bubbling from below. In order to prevent foaming, the inside of the flask was sprayed with Dow Corning antifoam A prior to use. The tissue for these studies was prepared and incubated in solution I, at 25 C except where indicated.
S TUDIES UTILIZING THIN SECTIONS Of a Variety
Cell breakage during transfer was minimized by using serological pipettes with wide tips. The tissue was separated for analysis by centrifugation in special tubes (Fig. 2) at I 5,000 X g for IO min in a Servall SS-I centrifuge at o C. The supernatant and top layers of cells were removed by suction. The remaining tissue was removed from the tube, and then divided and transferred with a small spatula.
Tissue water content was determined by drying the tissue to constant weight in a vacuum oven at go C. PAH was measured by the method of Cross and Taggart (I 4), using a final volume of 2 transferred to a medium identical to that used for the suspension.
RESULTS

Microscopic
examination, The suspension consisted principally of short lengths of tubules (this is illustrated in Fig. 3 ). Separated glomeruli were also identified in the tissue' suspensions. 0 xygen consumption. Oxygen consumption was constant in both the slices and suspensions during the hour of measurement.
In nine measurements the oxygen consumption of slices prepared from the contralateral kidney was compared with that of the tubule cell suspension.
Oxygen consumption of the slices was 6. I (& .5) (mean + SD) ~1 mg-l (dry wt.) hr-l; that of the suspension was 8.0 (A .6).
PAH accumulation. In five measurements PAH tissueto-medium ratio I hr after addition of .075 mM/liter of PAH was 13 (h 2) ( mean * SD) in slices and 2 I ( 3~ 3) in suspensions prepared from the rabbits' other kidney. As is apparent in Fig. 4 the tubules in suspension accumulated PAH more rapidly than did the slices. Presumably, PAH initially entering a slice is taken up by the cells at the surface so rapidly that relatively little diffuses at first to the center of the slice. The lower PAH concentration in the fluid bathing the innermost cells of the slice results in a diminished rate of uptake of PAH by these cells and thus of the slice as a whole. This effect is eliminated in the tissue suspension since all of the cells are bathed by a medium of uniform composition.
Furthermore, the PAH tissue-to-medium ratio in slices was still increasing at 2 hr, as noted by others (14)) whereas a steady state was achieved in the suspensions within 30 min.
Content of sodium, potassium, and water. The sodium, potassium, and water content of the suspended tissue was maintained in a steady state from 30 to 120 min of incubation (Fig. 5) . Since the water content of the plugs of tissue after centrifugation is similar to that of the intact tissue, it is possible to compare the measurements of the tissue plugs directly with those of intact If the temperature is increased to 37 C a steady state is not maintained (18) and the potassium concentration in the presence of acetate is lower than at 25 C (I 7). In contrast, the suspended kidney tissue (Fig. 5) previously by a number of workers. These studies have largely been concerned with the adequacy of oxygenation beneath the surface of the tissue (I-5), and with alterations in the rate of transfer of material between the cells and their surroundings (6-1 I). Cell resting potential and potassium content have been used as an index of oxygen tension at various levels in the rat diaphragm (3, 4) . Neither of these indices is altered when the diaphragm is gassed with g5 % oxygen at 38 C, presumptive evidence of adequacy
